Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.004 Å; R factor = 0.019; wR factor = 0.046; data-to-parameter ratio = 14.3.
The title compound, C 9 H 7 IN + ÁCl À Á2H 2 O, was obtained during the synthesis of 8-iodoquinoline from 8-aminoquinoline using the Sandmeyer reaction. The 8-iodoquinolinium ion is almost planar. Solvent water molecules and chloride ions form a hydrogen-bonded chain along the c axis via O-HÁ Á ÁCl links. The 8-iodoquinolinium ions, which are packed along the c axis with cationic aromatic -stacking (centroid-centroid distance = 3.624 Å ), are linked to the chain via N-HÁ Á ÁO hydrogen bonds.
Related literature
For the synthesis, see: Lucas & Kennedy (1943) ; Sandmeyer (1884) . For a related structure, see: Son & Hoefelmeyer (2008) . For related literature, see: Janiak (2000) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y; z À 1; (ii) Àx; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2006 ); cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL. was synthesized starting from 8-aminoquinoline using the Sandmeyer reaction (Sandmeyer, 1884) , following the synthesis of iodobenzene (Lucas & Kennedy, 1943) . During its synthesis, two 8-iodoquinolinium salt crystals, 8-iodoquinolinium chloride dihydrate and 8-iodoquinolinium triiodide.THF (Son & Hoefelmeyer, 2008) were isolated. The synthesis, characterization and crystal structure of 8-iodoquinolinium chloride dihydrate (Fig. 1) are reported here.
The 8-iodoquinolinium ion is planar, with a maximum deviation of 0.069 (1) Å for the I1 atom. The C8-I1 bond length is 2.110 (3) Å and C9-C8-I1 angle is 121.09 (19) °. A short contact of 3.2083 (10) Å is observed between I1 and Cl1 ion at (1-x, 1-y, 1-z) that is likely due to ion-dipole interaction. The C8-I1···Cl1 angle is almost linear (177.13 (8)°).
Lattice water molecules and chloride ions form an extended hydrogen bonding chain network along the c axis (Table 1) .
Hydrogen bonding four-membered rings comprising O2 and Cl1 are alternately sharing edges with six-membered rings (in chair form) comprising O2, C1l and O1 along the c axis (Fig. 2) . Atom O1 of the six-membered ring is hydrogen-bonded to atom N1 of the quinolinium ion. The 8-iodoquinolinium ions are parallel to each other and form a π-stack that is propogated along the c axis. The π-π stacking distance between the 8-iodoquinolinium rings is 3.624 Å (centroid-centroid distance between the 8-iodoquinolinium rings); there may be weak cationic repulsion between the rings (Janiak, 2000).
A mixture of 8-aminoquinoline (10 g, 0.069 mol) and water (50 ml) was heated with stirring. The mixture was cooled in an ice bath and concentrated HCl (50 ml) was added to form a red solution. An ice-cooled NaNO 2 (7.8 g, 0.113 mol) solution in water (50 ml) was slowly transferred to the 8-aminoquinoline solution. A light brown precipitate was formed during the addition step but eventually it disappeared to form a reddish transparent solution. KI (17.9 g, 0.108 mol) dissolved in water (25 ml) was then added to the reaction mixture. Bubbles and brownish vapour evolved during the addition. The solution turned to dark brown with a black precipitate. The solution was then refluxed with a watch glass on top of the beaker, and it turned reddish brown with formation of a heavy organic layer; the black precipitate remained. After cooling and standing overnight, golden brown crystals of 8-iodoquinolinium chloride dihydrate had formed spontaneously in the solution. The mixture was neutralized upon addition of NaOH solution, which led to dissolution of the golden brown crystals and retention of the black precipitate. The liquid portion was separated from the black precipitate. 8-iodoquinoline was recoverd from the liquid portion upon extraction with toluene. Yield: 10.71 g of 8-iodoquinoline (61% The water H atoms were located in a difference map and refined with O-H and H···H distance restraints of 0.84 (1) Å and 1.37 (2) Å, respectively, and with U iso (H) = 1.5U eq (O). The N-bound H atom was also located in a difference map and refind freely. C-bound H atoms were positioned geometrically (C-H = 0.93 Å) and allowed to ride on the parent atoms with U iso (H) = 1.2U eq (C). Figures   Fig. 1 . Asymmetric unit of 8-iodoquinolinium chloride dihydrate. Displacement ellipsoids are drawn at the 50% probability level. 
8-Iodoquinolinium chloride dihydrate
Crystal data 6 restraints Extinction correction: none Primary atom site location: structure-invariant direct methods , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Special details

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
